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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1. Claims 1, 21, 30, 41-43 and 51 are rejected under 35 U.S.C. 102(b) as 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Lyon (US 
Patent no. 5,502,663). 

Lyon teaches that it is known in the signal filtering art, which it is possible to 
approximate an ideal filter by deriving a polynomial expansion of the ideal filter 
coefficients, and the polynomial form allows for the ease of computing the filter 
coefficients, col 6 lines 37-43. It would also be inherent, if not obvious that a filter could 
remove unwanted frequencies of a recorded signal by modeling the signal as a 
polynomial in order to formulate a transfer function or frequency response function from 
the poles and zeros of the polynomial model, wherein the transfer function allows a 
corresponding filter to be constructed or synthesized which indicates the general 
behaviour or frequency response for the filtering system. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 2 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lyon (US Patent no. 5,502,663) in view of Kynor et al. (US Patent no. 5,603,321). 

Lyon substantially describes the claimed invention except for the removal of 
background noise or other cardiac artifact from the recorded ECG signal. Kynor et al. 
describes an apparatus 20 and a method for removing noise artifact from a heart signal 
recorded by a biomagnetometer 22, col 3 lines 54-61. The cardiac signal can sometime 
be lost within the noise of the environment, col 1 lines 47-50. Therefore it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use 
the filter to remove background noise from a recorded heart signal in order to decrease 
the distortion of the signal from the noise created by the surrounding environment. 

3. Claims 3, 4, 32, and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lyon (US Patent no. 5,502,663) in view of Arand et al. (US Patent 
no. 5,318,036). 

In regards to claims 2 and 31 , Lyon describes the claimed invention except for 
using the method and device to filter out unwanted components of an ECG signal. 

In regards to claims 3 and 32, Lyon describes the claimed invention except for 
using the method and device to filter out baseline wander from an ECG signal. Arand et 
al. discloses a method and apparatus for removing baseline wander from an ECG 
signal, col 3 lines 25-28 and col 4 lines 11-15. Arand et al. also teaches that it is well 
known in the art to remove baseline wander by the cubic spline method, which employs 
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a third order polynomial, col 1 lines 39-42. Therefore it would have been obvious to one 
of ordinary skill in the art at the time the invention was made filter remove baseline 
wander from an ECG signal in order to prevent a decrease in accuracy of the signal. 

In regards to claims 4 and 33, Lyon describes the claimed invention except for 
using the method and device to filter an ECG signal, where the wanted component of 
the ECG comprises the QRS segment. Arand et al. teaches that it is known in the art 
that it is common to detect the QRS segment when recording an ECG signal, col 1 lines 
44-53. Therefore it would have been obvious to one of ordinary skill in the art at the 
time the invention was made exclusively remove all segments, other than the QRS 
segment, from an ECG signal in order to study ventricle depolarizations. 
4. Claims 7 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lyon (US Patent no. 5,502,663) in view of Levine (US Patent no. 5,579,243). 

Lyon describes the claimed invention regarding the use of modeling signals as 
polynomials for filtration. However, Lyon does not describe the use of orthogonal 
polynomials. Levine describes an apparatus and method implementing a filter 
synthesizer 10, col 2 lines 57-58, which generates and displays orthogonal polynomials, 
step 46, col 3 lines 55-65. Therefore it would be obvious to one of ordinary skill in the 
art at the time the invention was made to use orthogonal polynomials to ensure that the 
poles and zeros of the transfer function of the filter are stable, thereby resulting in a 
stable filter. 
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5. Claims 10 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lyon (US Patent no. 5,502,663) in view of Levine (US Patent no. 5,579,243) 
further in view of Kouri et al. (US Patent no. 6,847,737). 

Lyon in view of Levine describe the design of a signal filter system that is based 
on using orthogonal polynomials, in order to ensure stability of the filter. Kouri et al. 
describes a filter for images, yet it also describes a filtering system based on 
polynomials in which Legendre and Chebyshev polynomials as the classic systems of 
polynomials for filters, col 157 lines 19-21 . Therefore it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to use Legendre or 
Chebyshev polynomials to design a signal filter since it was know in the art that 
Legendre and Chebyshev models are considered to the classical polynomial modeling 
systems. 

6. Claims 60, 61, 69, and 70 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lyon (US Patent no. 5,502,663) in view of Corless et al. (US Patent 
no. 6,988,1 16). 

Lyon et al. describes the invention as claimed except for the summing of the 
weighting coefficients. Corless et al. describes and audio signal filter which calculates 
filter coefficients based on polynomial models of the signal, col 2 lines 10-27. The said 
filter coefficients are multiplied by the input signal and then sent to a summer, col 4 lines 
29-59. Therefore it would have been obvious to one of ordinary skill in the art to sum 
together the filter coefficients in order to provide feedback regarding the output of the 
system. 
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Allowable Subject Matter 

7. Claims 5, 6, 8, 9, 1 1-20, 22-29, 34, 35, 37, 38, 40, 44-50, 52-59, 62-68, and 71- 
76 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian T. Gedeon whose telephone number is (571) 272 
3447. The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert E. Pezzuto can be reached on (571) 272 6996. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Supervisory Patent Examiner 
Art Unit 3766 
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